
Push for a Committment
Bob Benson  to: Bill Brattin, David Berry 09/29/2012 01:04 PM

From:

To:

Bob Benson/R8/USEPA/US

Here is my suggested plan.

I recasted Bill's meeting summary as a recommended approach.  It is

attached.  I also attached the plot Bill developed using the

unweighted calcuations.  We need a plot for Background jobs.  See

my addition to Bill's meeting summary about Background jobs.  We

didn't talk about Background jobs in the call.  I proposed a

comparable approach to the track jobs (2-part exponential using all

Background jobs as a single data set).

Here is what I am willing (and eager) to send on Monday.

To:  NCEA Group,Danielle, and UC Group

Thank you all for the productive discussion last Thursday!  We have

consolidated the discussion points into a full proposal for

developing the JEM based on the arithmetic mean of the IH data

sets.  The recommended approach and data plots are attached.  We

will try to answer any questions you have.

We think this recommended approach has the following advantages:

1) It is qualitatively similar to the approach used by UC in

deriving the GM-based JEM

2) It uses the IH data in a scientifically defensible manner

3) It uses the information on engineering controls put in place at

various dates in a defensible manner

4) The plots show the fits are reasonable

As noted in the discussion of the recommended approach, we do not

know if Linda can implement the variance-weighted calculation in

SAS.  If that is possible, we will use the variance-weighted

calculations.  If not, we will use the unweighted calculations that

we have now.

We do not believe that additional discussion will reveal a superior

approach.  Therefore, we are asking for your concurrence with the

recommended approach by COB October 5 or before.

 - Proposed Approach for JEM Oct 2012.doc  - Trionize 3 or 2 part exponential fit common b

terms.pdf  - Figure F4.4 (bkg fit).pdf


PROPOSED APPROACH FOR JEM BASED ON ARITHMETIC MEAN


OCTOBER 2012


MARYSVILLE DATA EVALUATION


MEETING NOTES


9/27/2012

1.  Modeling Indoor IH Jobs


A plot of the log-transformed IH data for indoor trionizing jobs (Figure 1 in Borton 2012) shows that the rate of decline is probably not uniform over the time period from 1972-1994, but may be divided up into phases:


· 1972-1975 (intermediate slope)


· 1976-1980 (steepest slope)


· 1981-1994 (shallow slope)


This division into 3 phases is also informed by and consistent with our understanding of the times that engineering controls were installed and the relative efficiency of those controls (began about 1972, most progress achieved in 1976-1979).  Some additional controls were put in place between 1968 and 1971.  These changes occurred before IH sampling was initiated and are treated separately.


Based on this, the goal is to fit a 3-part model to the indoor IH data.  This could be a 3-segment linear model, but to avoid having the model go negative in the later years, we will start with a 3-part exponential model (since an exponential can be quite linear when needed, and cannot go negative).  There will be three separate b terms that are common across all indoor jobs, but which vary between the time periods:



C1(1972-1975) = a1*exp(-b1*t)



C2(1976-1980) = a2*exp(-b2*t)



C2(1981-1994) = a3*exp(-b3*t)


As before, t T is defined as (date of sampling – 1/1/1970) / 365.25.  Thus t is the number of years from 1970 to sampling.  Using this time scheme, the cut point between curve 1 and curve 2 is t = 5, and the cut point between curve 2 and curve 3 is t = 10.


The a1, a2, and a3 terms are all job specific.  However, to ensure each fit is continuous, the additional constraints are imposed:



a2 = C1(5) / exp(-b2*5) = a1*exp(-b1*5) / exp(-b2*5) = a1*exp(5*(b2-b1))



a3 = C2(10) / exp(-b3*10) = a2*exp(-b2*10) / exp(-b3*10) = a2*exp(10*(b3-b2))


Thus, there are still just 7 “a” parameters (one for each job), but there are now 3 rather than just 1 b parameter.


Note: discussions about performing exponential modeling with a data cutoff of 1980 are subsumed in the plan above, so there is no need (at least not now) to do that separately.


2. Modeling Outdoor Trionizing Track Jobs


It is not expected that the time course of decrease in outdoor jobs (track unload and track other) will be is not strongly related to the rate of decrease in indoor jobs.  Hence, the model applied to the outdoor jobs need not be the same as for indoor jobs.  Two alternatives that will be tested include:


· Two part exponential, with a break point at 1981 (common b term for both jobs)


· Two part linear, with a break point at 1981

The goal is to fit a 2-part exponential model to the outdoor IH data with a common b term and a separate a term for each job and using 1980 as the breakpoint. 


As above, the a terms are constrained so the fit is continuous.


The break point of 1981 1980 is chosen because this is the year that Libby vermiculite ore use was discontinued.


3. Modeling Background Jobs


[I think we have two choices here.  Use the 1-part exponential we already have or use a 2-part exponential as for the track jobs.  For consistency I would prefer the 2-part exponential, but I don’t think it will make any quantitative difference.  Here is some suggested language.]


As for the outdoor track jobs, it is not expected that the time course of decrease for the background jobs will be strongly influenced by the engineering controls put in place for the indoor trionizing jobs.  Workers in these areas only had contact with finished product or no product (clerical workers, for example).  However, there could still be some influence when the use of Libby ore was discontinued in 1980.  Therefore, as above, the goal is to fit a 2-part exponential model to the data.  Because of limitations in the number of samples for some background jobs, all of the data from the background jobs are used as a single data set.


4. Plots using this strategy are attached.


These plots were developed using an unweighted approach.  If Linda can implement the variance-weighted approach using SAS, we will use it instead.


Since we are only doing the exponential approach, I suggest we don’t need the next section.


5. Goodness of Fit Statistics


To help compare between models, a GOF statistic will be computed for each model fitting exercise.  At a minimum, this could be the mean square error, but other GOF statistics may also be valuable (need input from Linda on what is best). 
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Parameter best est
eb0 0.195 0.117 0.326
eb1 0.162 0.117 0.223


FIGURE F4.4.  BACKGROUND DATA AND FIT
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